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ABSTRACT

To analyze the influence on the stability, resulting from application of upgrade pipe roof structure (UPRS) method to the structure existed
under subway Station, physical properties of a ground, elasticity and elasto-plastic theories, including displacement analysis of finite
elements, stress analysis of finite elements, displacement caused by steel pipe propulsion and internal excavation, and stress change in a
steel pipe, were introduced. Then, the influence on structural stability when applying the UPRS method was compared and reviewed based
on the construction management standard of the Ministry Land, Infrastructure and Transport and foreign sources, using numerical
analysis with a model which assumes that each microelement divided into a structurally stable point consists of the connection of finite
points. As a result of the finite element analysis, 7.21 mm maximum displacement, 1/3,950 angular displacement, 70.28 MPa bending
compressive stress of steel pipe structure constructed with UPRS (non-excavation) method and 477.38 MPa maximum shear strength
were within their allowable standards (25.00 mm, 1/500, 210.00 MPa and 120.00 MPa, respectively), and therefore, the results showed
that the design and construction are stable.

Keywords: Allowable settlement, Construction management standard, Upgrade pipe roof structure, Finite element analysis,
Structural stability
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o] @i AEEA] Alskd Ozl OO sH-gfof thE BIZH2H-EH(UPRS: Upgraded Pipe Roof Structure)
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Fig. 1. Subsurface exploration Position Map and Foliated rocks Structure Diagram
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Fig. 1. Subsurface exploration Position Map and Foliated rocks Structure Diagram (continued)

Table 1. Distribution Characteristics by Strata

) Division  Distribution depth Layer thickness Ingredients N value and TCR/RQD
Geological stratum (m) (m) (%)
Landfill layer 0.0~1.8 1.2~1.8 Clay sand -
Sedimentary layer 1.5~7.8 6.3 Sand mixed gravel -
Weathered soil 1.2~19.5 5.7~16.2 Clay sand 4/30~50/12
Weathered rock 7.3~25.5 3.2~15.2 Clay sand 50/10~50/5
Soft rock 10.0~36.0 (advent) 6.0~13.5 (conferm) banded gneiss 41~97/0~35
Hard rock 16.5~42.0 (advent) 1.0~28.9 (conferm) banded gneiss 94~100/43~91
Table 2. Design Ground Constant
Ground Layer Unit3 Adhesiveness  Internal friction  Strain coefficient Poisson’s Ratio
(KN/m’) (kPa) angle (°) (MPa)
Landfill Layer 17.5 5 27 10 0.35
_ Clay layer 17.0 28 20 4 0.40
ieyi‘rr:emaw Sand layer 18.0 0 30 15 0.34
Gravel layer 19.0 0 35 50 0.32
Weathered soil N <30 18.0 20 30 30 0.32
N =30 19.0 30 32 60 0.31
Weathered rock 21.0 40 34 200 0.30
Soft rock 24.0 150 37 1,600 0.27
Hard rock 25.5 1,000 41 11,000 0.24

5 1.2~1.8 m A2 WA -5 9t A5 ”EHE Holi, E|HZ-2 A AHE R 6.3 m FAQ XS SR, FeEE
AEA |2 749E0] 5.7~16.2 mO] 1, F823.2~15.2 m FAR E-E Z|519I(GL)E 9.2~11.2 m Z3eh 77k 9]
AL iglon, o= ﬂéﬁﬂiﬂ—%ﬁiﬁ}ﬂ e oA 2 g o] A e H-Als Al LAl 9141, Aot
RQD7}0~35%, U2 RQD 43~91%2 Blw2] FSHAEE Kol )t

B 710] s} sk Fat H]7H2HUPRS: Upgraded Pipe Roof Structure) 35 %102 {13t 7]& Z|oFd F2322] ¥ 9]
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S

3] W+ =4(CGS1978-Polshin, Tokar, 1957)01%1 H5 3ot i Age] Higdo] dojuA] Lc—,% TE=0] 518 ZFAL1Ek 172003,
73R, ALEIRE FEE 1/5002 SAIR R 5t f5ha4 54 Aat gho] 12 715 §hA) ool ofof oSttt et
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Table 3. Structural Damage Limits*

Sinking Type Individual footing settlement Spread footing settlement
Angular displacement (/ L)** 1/300 L (random column spacing, uneven settlement)
Maximum Inequality Clay 44 mm (38 mm)
settlement Sandy soil 32 mm (25 mm)

Clay 76 mm (64 mm) 76 ~127 mm (64 mm)

Maximum settlement -
Sandy soil 51 mm 51 ~ 76 mm (38~64 mm)

*: Explanation of Structural Foundation Design Standards, 2015
**: Values in () are recommended maximum values

Table 4. Allowable Vertical displacement of Indeterminate Structures *

Division Bearing Layer Max. displacement Unequal displacement
Sand ground 25 mm 20 mm
Indeterminate Structures Clay ground 50 mm 20 mm
Composite ground 30 mm 20 mm

* : Design Practice for National Highway Construction, 2013 Ministry of Land, Infrastructure and Transport
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Fig. 2. Schematic diagram and outline of concrete shape of UPRS propulsion
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Fig. 5. Analysis procedure by Dirill step
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Fig. 6. Branch Displacement in the OO Station

Displacement Diagram of Longitudinal Drill in the OO Station
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Fig. 7. Displacement Diagram of Longitudinal Drill in the OO Station
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Fig. 8. Displacement and Stress Analysis Results of Steel Pipes by Application of UPRS
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